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TRANSMISSION OPERATING MECH.NISM 
Hiold W. Price; Bradento,i)Fl.i-aiiiïï'/,o 
BëndoE Ai£ti6h Coratio/South Bend,  Ind., 
 corporation of Delwre 
AppHctionFebruy 10, 1945, Seril No. 577,201 
" " 1 Cli " (CI. 7335) 

Thls .:invention relates in eeneral o 
transmissions and in particular _to power and 
manally operated means for operating a change 
speed transmission-of an automotive vehicle. 
An object of my invertion is to pr0vide, in the 
power plant, of an automotive vehicle which 
cludes a fluid coupling, a friction clutch, and a 
kiCkdown £ransmission, means for operating: and 
controlling the operation of thd transmissi0n 
saidmeans being so constructed as.to provide 
flexibility of: car control with er little eff0t on 
the Prt0f: the drlT, er.  ..... 
Orie of,thepincipal objects omy inventio is 
to provide a combined power and manaly_0Per- 
ated means for operàtinga four-speeds forward 
ar/d:«,regerse,change-speed transmisi0n. said 
means!serving when. the vehicle is à. Snd 
stfll,,the engine is running and a selector lever 
is placed in a certain position, fo establish the 
transmission.:in its ,flrst gear setting and then, 
after the, car is under way and reaches a certain 
Speedïsering fo automatically shift said trans-, 
mission ïrom its first gear setting t0-its 'third 
gear setting the-latter, operati0r be.i.ng f01ïoed, 
aïter 2, elativly short space of time; by an6ther 
automatic 0peration-of tïe trànsnS_sin oPerat- 
ing means fo establish the transmission in its 
fourth gear, setting., As to the downshift cycle 
ofoperations 'of my rnmission operating mech- 
anism: at 'a' predeteTnined vehicle speed/0 when 
the accelerator is fully depressed, said mecha- 
nim, Willautomatically shiït the transmission 
from -its ïourth ,gear settng tï it/tlïfld ëär Sët- 
tïùgïnd-ïf: a= mnually operated swi6ch iSïlch as 
aïclutch«pedal operated switch is then closed, the 
transmission will then be ëstblished,iin it s fst, 
gear Setting . : - 
" "It:iS a  further obect of my invention o Pro- 
vide :means.for 0perating a four-speeds forward 
and reverse transmission said means being auto- 
matical]y  operable, after a- manua]]y: operated 
selector lever is piaced in one-of four positions 
and the accelerator of the vehicie is reieased, to 
successively effect certain operations of the trans- 
miSsiOn, said means serving ta establish the 
transmission' in-its neutra! setting wën the se- 
lector=lever is placed in a second of the afore- 
mentioned-four positions, sewing fo establish the 
transmission in, its reverse gear setting when the 
selector:lever is placed-in a tlird of the aföremen- 
ti0ned.four positions and-serving to iestablish the 
triSmission in, one or the other, of two settings 
whën the selector lever is placed in the fourth of 
the aforêmentioned.four positions. A flrther ob- 
jet.,: tuf dnvenion A. t0.provde 
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opering with the af5eïnenionet ï, aniîïissi0n 
operating means and constituting a part therer 
oï, f0 S_0)cgntr011iïg :hë 61Jeration 0fthe igni- 
tionsystemof the vehicle as,t fïiiltte a cer 
a tain 0ïëï'aion oï:,thi.r.niçi0a: oper«ting 
means: 
A further objet 0fmy inveniön,istopr0vidë 
means for s0 oPèratïng., f0 péedS brw,ard and 
reveÇe:.ramsion a ïsucsësivel effect,  
sion: from: a firsted; sëih, a tïd nd en a 
fou'rh: e :çÇï ï 5  £he traflsmission saîd 
means incldg.:mens sr insng :the hird 
gea setting of:tCirdissin 5ësrë. thë 
15 gearetti:m-bëèffected. Ït iSaffirther.oSï. 
missio 0Përtn eä s t5 Shdcesiëly ëfféct 
third nd S: gÇçsettings of. the transi0 
in the downsft cycle of 0perains-5f he-tra- 
the third ger setting of .the £rmifisio befï'e 
 Wêï::Pl.f0r:n:£ut0mbtiVe ehicle includ= 
2 ing-n ïntm;ni  d0mbion, egme,fi 
" t0v,:ä:n:ïïton:sm: a:poëllër sh£ft divàblY 
coected -the-rear. 5ëels Sf he eC!e, a 
fo-sëCïoward nd rë.eë rammissisn 
ciudmg fë¢::Whèëg:mea./oràblè.go rovie 
a eci0fial. driê betwëën the ehgifle änd 
30 ProPelleb hf:aëffë ti,missi0nis-estäb. 
lished either/in is trd:eC, setting or 
geaz ,Settfff$, fid  :pbe2. nd :manUàlly o6rated 
mëafisïbb/ëàting aid rangmissibn, cektn 
oPëlati0n/of Sid.tramion 0pei, aing mea 
35 belng:£iii£db 5èrationS:f.the acceleramr, 
the: fia :c6lih,the .ignition sYstem and the 
ïree wheelg e of.the trmissi0n. "  " 
'Yt: othëi': objeët, of myinveni0n is to pro- 
vid6 meanor.:5ért« a four-spee forwacd 
40 and reverse trdmiSsi0n, of..an aUtomive ve- 
hïclë rb SucësivelY êsa51ish .thë tansmission  
ig S,-hii:d andfsoEh gea Settings during the 
upst cië:Sf 5êrations an :to: £hëfi succes- 
sivèly :establ-hë ramisionïn itgthird nd 
45 tiret gdgsëttings  the :d0wmhfft Cycle .of ope'r 
atisn. A- ïuher. oject- of my invention 
facinta th'esë..0Perti0ns :0f thë tangmin 
operating me£hi.5Y]hcludg in the poer ant 
of the .vehiei6 a ïï'ition clutch 
50 of thë mfl 'ercoecting 
and engine and 5y b c0fistrudtg/:Si, trac: 
Ssion h thë £e bëdom. à 
ivng mens between the ee and Pr0peller 
55 shft whentHê.,àiïb"ïg ë¢abliëd  in 
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either its first gear setting or its third gear set- 
ring. 
Yet another object of my invention is fo pro- 
vide a power plant for an automotive vehicle in- 
cluding an internal combustion engine, an ig- 5 
nition system for in part controlling the oper- 
ation of said engine, an accelerator, a friction 
clutch, means for operating said clutch, a four- 
speeds ïörward and reverse transmission includ- 
ing free wheeling means operable to facilitate I0 
a demeshing operation of the transmission when 
the saine is established in its flrst and third gear 
settings, and means, whose operation is facilitat- 
ed by an operation of the accelerator and ïrictïon 
clutch, for operating said trnsmission: 15 
Ter another object of my invention is fo pro- 
vide means for operating a four-Speéds forward. 
and reverse transmission .which includes free 
wheeling means operative fo make of the trans- 
mission a unidirectional driving means when and 20 
only when the transmission is established in 
ëither one Of two of its forward gear settings, the 
operation of said transmission operating means 
being facilitated by the torque contolling oPer- 
ations of the aforementioned free wheeling means 25 
of the transmission, the accelerator of the ve- 
hicle in its control of the enginè of the.'ehicle, 
the ignition system which is momentarfly dis- 
abled by the transmission operating meärïs to 
facilitate a certain operation of said means änd 30 
a fluid coupling interposed in the power plant be- 
tween the engine and transmission said flUid 
coupling facilitating the establishment Of thë 
transmission in its flrst gear setting from its 
iaeural setting when and only when the engine is 35 
operating af a relatively low R. P. M. and the car 
is et a standstill. 
My invention further contemplates the pro- 
vision of means for operating the fourospeeds 
forward and reverse transmission of an auto- 40 
motive vehicle said transmission operating means 
including two motors each having a- high and a 
low setting, one of said motors, when established 
in ifs high setting, cooperating .with the other 
motor fo effect the third and fourth gear settings 45 
of the transmission and when established in its 
low setting cooperating with said other motor fo 
effect the flrst aid second gear settings of the 
transmission said transmission operating means 
further including electro-pneumatic reCns for 50 
controlling the operation of saidmotorsç 
Yet another object of my invention is to  pro 
vide manuel and power operated means for oper- 
ating a four-speeds forward and reverse trans « 
ission which includes a selector member and 55 
two gear shifter members said transmission oper- 
ating mens including a selector lever, preferably 
mounted beneath thè steering wheel 
hicle, movable in three different planes to four 
different positions the movement to öne of said 
positions, which may be called an overrule posi- 
fiiori, effecting, by thë operation Of power means, 
a certàin setting of the transmission; the move- 
ment fio another position effecting, by the opera- 
ol power means, a neutral setting of the 65 
trs .; the movement to an. automatic 
àtion making possible the establishment of 
transmission in three of its settings; and the 
 fo a fourth position effecting, by power 
and by the physical effort 
gear setting of the transmission. 
cts of my invention and desirable de- 
will become apparent frem 
,ion of certain embodiments 
in the speciiïcation 

4 
follow and disclosed in the accompanying draw« 
ings, in which: 
Figure 1 is a diagrammatic view of a portion 
of the power plant of an automotive vehicle 
cluding the particular transmission and the 
transmission operating mechanism constituting 
my invention; 
Figdre 2 is a longitudinal sectional view 
through a portion of thê power plant disclosed in 
Figure 1 said view disclosing details of the fluid 
coupling, friction clutch and three-speeds for- 
ward and reverse transmission of said plant; 
Figure 3 is a schematic view of the principal 
e]ements of the transmission operating electro- 
pneumatic mechnism constituting my inven- 
tion; 
Figure  is a sectional view, taken along the 
line -- of Figure 1, showing a portion of the 
manually operated control means of the shifter 
mechanism; 
Figure 5 is a detail sectioial view taken on the 
line -- of Figure 4; 
Figure 6 is a sectional, view showing detaiis of 
the so-called kickdown Spring and vacuum 0per 
ated motor of my invention; 
Figure 7 is a transversë sectional view taken 
through the synchronizer 8} of Figure 2 and, löok- 
ing rearwardly to disclose certain parts of the 
transmission; 
Figure 8 is a sectional view disclosing details of 
the pressure differential and spring operated 
motor and cooperating parts of the. linkage for 
effecting a manuel reverse gear operation, of, the 
shifter mechanism; 
Figure 9 is a view, largelyin section; disclosing: 
deçails of the dOUble acting pressure differential 
operated motor for actuating the range selecting 
synchronizer  of the transmission disclosed in. 
Figure 2; 
Figures 10 and 11 are sectional views, taten on, 
the lines --] and  of Figure 9 respec- 
tively, disclosing detafls of the control valve of 
the motor unit of Figure 9 
Figure 12 is a secti0nal view, tken, on the line: 
12 of Figure 1, of a portion of the manuallF 
operated remote control mechanism of my inven- 
tion; 
Figure 13 is a plan view, tken, on the line 
33 of Figure 1, disclosing the steezing wheel 
of the vehicle and the shift lever associated there- 
with; 
Figure 14 is a sectional view of the control valve 
ïor the kickdown motor disclosed in Figure 6 
Fïgure 15 is a schematic view disclosin detafls 
of the transmission operated so-called intaIok 
switch of my invention; ' 
Figure 16 is a view, similar-to Figure 15, dis- 
closing detaiis of the manually eperated, seIector 
switch operated by the shift lever of .Figure 13; 
and 
Figure 17 is a view disclosing the yieldable cn.-. 
nection in the linkage interconnec.tin, the: 
celerator and throttle. 
There is diagrammatically disclosed in Figure 
1 a preferred embodiment of the transmission 
operating and controliing-mechanism, constitut- 
ing my invention. In this embodiment a four 
speeds forward and reverse transmission | is 
incorporated in the power plant of the automo- 
rive vehicle and between said. transmission and 
the internal combustion, engine" 2. of the vehicle 
there are included a fluid coupling ,. and a 
friction clutch 6. of conventional design.. The 
elements. ],  and. l. o£ the power plant, are 
disclosed- in detafl: in..Figur, e 2;, however.: thcy: 



hot.of themselves conStitute a part f my, nven- 
tion. In other words no claire ismade to the 
details of the friction clutch, fluid coup]lng and 
change speed transmission. My invention ]les in 
the combination of elements diagrammatically 5 
disclosed in Figures 1 and 3 and detailed in other 
flgiires of the drawing; particularly in the power 
and manually operated means for operating the 
af0rementioned transmission said operation 
being facilitated by the operation of the accel- 10 
erator, ithe friction clutch, the ignition system 
and»the fluid coup]lng of the power plant. 
. The transmission 0perating power and manu- 
ally operated mechanism constitutïng my inven- 
tion is in large measure automatic in action by 15 
virtue of the operation of the power means of 
sald mechanism however as will be brought out 
hereinafter the reverse gear setting of the trans- 
mission is effected by the manual operation of 
certain control members. 2O 
. Referring now again to Figure 1 of the draw- 
ings the particular change-speed transmission of 
my invention may be actuated by two cranks 8 
and 20 and a Bowden control 22, said cranks 
being actuated by pressure differential operated 25 
motors 24 and 26 respectively and the Bowden 
control being actuated by the hereinafter de- 
scribed force transmitting means mounted with- 
in and upon the steering column 26 of the ve- 
hicle. A spring and pressure differential oper- 50 
ated motor 30, Figure 8, also serves as a part of 
the power means for operating the transmis- 
sion mechanism of my invention, said motor 
being controlled by a valve 32. The carburetor 
throttle valve 34 disclosed in Figure 1 is actuated 5 
by force transmitting means including cranks 
36 and 36, links 39 and 49, the hereinafter de- 
scribed lost motion connection interconnecting 
the crank 36 and rod 39, and the accelerator 42 
of the vehicle the latter being moved fo its 40 
throttle closed position by a return spring 44. 
The motors 24 and 26 are controlled by valve 
means 46 and 48 respectively said valves, to- 
gether with the aforementioned valve 32, being 
connected to the intake manifold 59 of the en- 45 
gine 2. by the interconnected conduits disclosed 
in Figure 1. These conduits, indicated by the 
reference numerals  , [3, 5, [7 and 9, will be 
referred to in the description fo foliow. 
Describing now that part of the power plant 50 
disclosed in detail in Figure 2 the fluid coup]lng 
4 is bolted directly fo the crank shaft 62 of the 
engine and the driving member 53 of the fric- 
tion clutch 6 is connected to the driven more- 
ber ,54 of the fluid coupling. ehe driven mem- 55 
ber 56 of said clutch is connected to.the drive 
pinion 53 of the four-speeds forward and reverse 
transmission [ said transmission constituting 
one of the principal elements of my invention. " 
The drive pinion.56 meshes with the free wheel- 60 
ing gear 69 on.:the countershaft 62 which is 
mounted on a support 63; and this gear 6 in 
turn drives, through the free wheeling unit 61, 
the cluster gear said cluster gear comprising 
the countershaft.third speed gear 66, the coun- 65 
tershaft first speed gear 66 and the countershaft 
reverse gear 79. Meshing with gear 66 is the 
main shaft third speed gear 72 which is mounted 
on the mainshaft 74 on roller bearings and which 
may be directly clutched to the drive pinion 56 70 
bY means of a synchro-clutch sleeve 76 of a 
synchro-clutch 77. When these parts are so 
clutched and the mainshaft third speed gear 2 
is Coupledwithapower operated sleeve 6 of 
aiSynchr0nizer. 8[Lkhen the-transm_ iss0n; is S«. 5 

tab]lshed in ifs fourth gear or direct drive se 
ring said setting being ïndicated by the rela« 
tively long dash lines in Figure 2,  
The gear 72 is thus directly coupied to the 
mainshaft ]4 to effect a high range setting of 
the transmission by slidini the power operated 
sleeve 78 of the synchronizer BD forward into 
engagement with the clutching teeth of said 
gear. When this high range setting is.estab- 
lished the transmission may, by a kickdown op 
eration, be established in ifs third gear setting 
by declutching the synchro-clutch sleeve 76 from 
the drive pinion 8. This third gear settingof 
the parts is indicated by the dot and dash line 
in Figure 2. The hub of the synchronizer 8 is 
splined to the mainshaft ]4 and this synchro, 
nizer serres also fo couple a mainshaft low speed 
gear 82 to the mainshaft when the s]lding sleeve 
78 is moved to the right, Figure 2, so as to engag 
the clutching teeth on said gear 82; and when 
the parts are in this position the transmission 
is set fo be established in its low rang setting. 
This low range setting having been established 
the transmission may be established inits second 
gear setting by moving the sleeve 76 into engage- 
ment with the pinion 58 and may be established 
in its flrst gear setting by moving said sleeve out 
of engagement with said pinion. These flrst and 
second gear settings are indicated respectively 
by the relative short dash lines and the closely 
spaced dors in Figure 2. 
The transmission is of course established in 
its nutral setting, to disengage the .engine from 
the propeller shaft of the vehicle, when the sleeve 
78 is moved out of engagement with gears 72 and 
8; and said sleeve iæ shown in this position in 
Figure 2. A mainshaft reverse gear 84 is splined 
to the mainshaft 74 and a reverse idler gear 85 
is mounted on an individual shaft 88. This idler 
gear may, by a manual operation of the afore- 
mentioned Bowden control 22 fo swing a lever 89 
into mh with the slotted end of a fork 99 and 
a subsequent bodfly movement of said fork, be 
moved into mesh with the countershaft reverse 
gear 79 and said mainshaft reverse gear 84. This 
manual operation of establishing the transmis- 
sion in ifs reverse gear setting wfll be described 
in greater detail hereinafter. 
Describing in greater detail the operation of 
the synchro-clutch ;[7 the synchro-clutch sleeve 
76 serws fo couple the driving pinion 58 with 
mainshaft third speed gear 72 when the herein- 
after described automatic upshift is ruade from 
third fo ïourth gear. As disclosed in Figure 2 
sleeve 76 is splined tothe mainshaft third speed 
gear 72 and a synchro-clutch blocker ring 2 is 
mounted between the gear 72 and pinion 56 in 
such a manner as to prevent the forward more- 
ment oï said sleeve into engagement with clutch- 
ing teeth on the rear end of said pinion until 
the tvo parts bave corne to the saine speed of 
rotation. In order to accomplish this blocking 
action and prevent the engagement of the sleeve 
with the drive pinion clutchng teeth thblocker 
ring 92 rotates a sufiïcient amount, with respect 
to third speed gear ]2, fo cause the ends Of the 
teeth on the sleeve 76 to abut with the teeth on 
the outside of the blocker ring at all timis when 
the drive pinion and the mainshaft third speed 
gear are hOt rotating af the saine speed. As to 
the synchronizer 89 the saine is:of conventional 
design and is accordingly hot described in detail. 
Describing now the double-acting fluid pressure 
olrated motor 26 which actuates ,the synchrç 
mesh slee7e, 78, Figur 12, this mor, whichis 



disclosed in detfl, in Figure 9,. comprises  cas- 
ing SS nd  pïston M the l%ter heing connected 
b a rod SS to a crank S, ligure 8. 
As disclosed in the latter figure a forked end 
of the crank 96 is pivotally mounted upon a hol- 
low shaft 91 wh|ch may be secured fo a part of 
the chassis 98 of the car or a part fixedly se- 
cured thereto. The aïorementioned pressure dif- 
feront|al and spring operating motor ., wh|ch 
includes a power element |00, is mounted upon 
the outer end of the shaft 91 said pwer element 
being connected at ifs center fo a pin |0| si|d- 
able within said shaft. Pins |02, mounted in 
openings in one end of the. pin |0|, serve as key 
members fo inter.connect the pin. |0| with the 
hub pot.tion of a crank | said crank being con- 
nectd, hy a rod |Q, With .the aforementioned 
crank {l. The la-ter crank serres to actuate 
the sleeve 8 by the mechanism disclosed in Fig- 
ure 7. The pins |82 are adapted to slide within 
slots |0 in a bushing |9 and slots |1 in he 
shaft 91 this construction making if possible to 
bodily more the crnk |3 either fo the right or 
left, Figure 8. As is disctosed in he latfier figure 
the hub of the eïank |3 is shaped fo interiock 
either with the hub of a crank |(}, pivotal]y 
muned on the shaft 9 or with one of the ends 
of the crank 98 depending upon the operation 
of the moter .9. The latter motor is vacuum en- 
ergized when the englue |2 is idling to make of 
the intake manifold 9 a source of vacuum, the 
control valve 8 being then opened by a spring 
|09 fo interconnect said manifold with a coin-, 
partment | |0 of said moor. The power element 
|90 is then subjected to a differential of pres- 
sures moving the saine to the right to interlock 
the cranks  and |03, said ioosiion of the parts 
being disclosed in Figure 8. In this operation air 
passes from compartment | | 8 fo the intake mani- 
fold via a duct | | |, the inter|or of a casing mem- 
ber ||2 secured fo the casing of the motor 
a duct |3 in a fitting || mounted in the end 
of the casing | | 2 and the interconnected conduits 
| , | and |1. A compartment | | of the motor 
  is permanently vented fo the atmosphere via 
a port | |6 in the motor casing. If is to ho noted 
here that a check valve | |6', Figure 1, is inc]uded 
in the conduit || fo insure a vacuum energiza- 
tion of the motor 3 and the consequent main- 
tenance of the connection between the motor 
28 and crank 28, when the car is brought to a stop 
and the origine is stol;ped. As will be brought out 
in the description fo follow there is thus pro- 
videcl, with the mechanism of my invention,- 
means for insuring a start of the vehicle in a 
relatively lov gear se£ting when a selector lever 
| | 1' îs left in îts automatic position. 
Iow the vahe 2 is nïoved to the !eft, Figure 8, 
when eleckrical current is passed through a wind- 
ing I I1 said winding, together with the valve 
acting as an armature, c-nstituting a solenoid 
wlieh is indicated by the reference numeral 118. 
Passage of said current, that is the energization 
of the solenoîd I|, serres to seat the valve 32 
u.pon the end oï the duct 113 and uncover a port 
I1.@ in the casing of the motor $ The compart-. 
ment .19 is thus vented to the atmosphere via 
port I I 6, compartment I I , port I. 19, the inter|or 
of the solenoid I I. and duct I I I ; and this opera- 
tion results in a sloring energization of the motor 
0. that is a spring 20, which is compressed when 
sid motor is vacuum- energized, expands to.move 
the hub of the crank 03 into mesh with the 
hub of the manually operated crank 
As is discIosed in Figure  the crank |98 

connected_ te the so-called shift lever or select 
ter lever 1|1' by a rod |22, a lever |23 a rod 
|24 and a crank |2S mounted on the lower end 
of a tubular shaft |$. As will be understood 
 from an inspection of Figures 1, 4, 12 and 13. 
when the shift lever ||1' is lifted up, that is 
rotated counterclockwise in a plane perpendic- 
ular to the plane of the steering wheel |21 of 
the vehicle, thon said lever fulcrums af |28, Fig- 
10 ure 12, fo hodily more the shaft |26 downwsrdly 
to effect a reverse gear operation of the Bowden 
control  and a Closing operation of a switch 
mechanism 2' ; and as wfll appeax from an in- 
. spection of Figure !3 when the shit lever ||' 
15 is rotated in a plane subsantially parallel to 
the plane of the steering wheel |1 thon the 
shaït |26 is rotated about its loni'udinsl snds 
thereby rotating the crank 125; and this.opera- 
tion serres fo effect any one of three settings of 
,0 a selector switch |28' shown ai the base of the 
steering column in Figure 1 and diagrammati- 
cally in Figure 3. These three settings, dened 
as automatic, neutz'al and overrule, will be dis- 
cussed hereinafter when the operation of the 
25 entire sb_ffter mechanism constituting my inven- 
tion is described in detail. 
The switch |28', shown in detail in Figure 16, 
ls actuated by a crank |28 wh|ch in tutu is ro- 
tated by means, not shown, actuated by a link 
30 |30, Figure 4. The crank |2S is biased, by a 
spring |3|, fo the position disclosed in Figure 4; 
and in this position one end of a pin |32, ex- 
tending through one end of said crank, fits with- 
in an opening in the end of the link |30, all as 
35 is disclosed in Figure 4. It follows therefore 
that rotation of the selector lever ||' when 
in its normal position results in an operatior 
of the switch |28' to control the power opera- 
tion of the transmission operating crank 0 
40 whereas when said selecor lever is actuated to 
effect a reverse gear setting of the transmission 
this operation is effected solely by the physical 
effort of the al_river. When the reverse gear 
settlng of the transmission is being effected 
there is no operation of the switch |28' inas- 
45 
much as the pin |32 is thon out of registry with 
the link |30. 
leferring now again fo the motor $, ener- 
gization of said motor serres to more the piston 
5O 4 and the sleeve 18 connected thereto fo es- 
tabIish the synchronizer 80 in any one of s, 
transmission neutrat setting, the aforementioned 
low range, setting or the aforementioned high 
range setting. When the synchronizer is estab- 
5 tished in ifs low range setting, the transmission 
is, as previously described, established in either 
first gear or second gear depending upon the 
setting of the synchro-clutc sleeve 18; and 
when the synchronizer 80 is established in ts. 
60 high range setting the transmission is established 
in either its third or fourth gear setting depend- 
ing upon the setting of said synchro-clutch 
sleeve. 
The motor 26 is controlled by the aforemen- 
65 ioned valve mechanism 48 which, as disclosed 
in Figures 9, 10 and 11, is preferably detach- 
ab!y secured by bolts to the casing of said mo'- 
for. The valve mechanism 48 includes a bodF 
member | 33 wh|ch is recessed and bored s,s dis- 
70 closed in Figures 9, 10 and 11, to pro,vide tahe 
hereinafter described ports and ducts. Valve 
operating soIenoids |34 and |3 are preferably 
detachably mounted on the body memher 
the armatures 1,36 and J31 of said solenoids be- 
ï ing biased downv/ardly bF springs |38 anoE 1.39 
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respective]y fo vent the control chambers 14{} 
and 14! of the motor to the atmosphere. The 
solenoids |84 and |86 may be defined respec- 
tively as the low range and high range solenoids. 
The motor 26 is disclosed in Kliesrath et al. Pat- 
ent No. 2,156,118 dated April 25, 1939 accord- 
ingly no claim is marie fo said motor in this 
application. 
Describing now the operation of the motor 
which may be deflned as the range shifter 
tor of applicant's invention, when the solenoid 
|84 ii energized the armature |38 is moved up- 
wardly against the tension of the return spring 
|38 thereby seating a valve |42 at |43 and un- 
covering a duct |44. This duct registers with 
a duct |45, Figure 11, connected to the afore- 
mentioned conduit f3 said conduit being con- 
nected fo the intake manifold 80 of the inter- 
nal combustion engine |2. The compartment 
|40 .of the motor is thus connected with the 
intake.manifold constituting a source of vacuum 
the degree'of vacuum being fairly high when 
the throttle of the carburetor is closed to idle 
the engine. This operation results in a more- 
ment of the piston 94 to the left, Figures 3 and 
9; to establish the synchronizer in its low range 
setting; for when the compartment |40 is par- 
tially evacuated by connecting the same with 
the intake manifold the other compartment |4| 
of the motor. 26 is vented to the atmosphere 
via an air cleaner, hot shown, a nipple |46, a 
duct |47::and a recess |48, Figures 9 and 11. 
The piston is therefore subjected to a differen- 
tial of pressure to move the saine to the left. 
When the solenoid |38 is energized the arma- 
ture |37 of said solenoid is moved upwardly 
against the tension of the spring |39 thereby 
seating a valve |49 af |80. The motor 26 is then 
again energized, the compartments |40 and |4| 
being connected by the above described air 
transmitting connections, with the atmosphere 
and manifold respectively. The piston 94 is then 
subjected to a differential of pressures moving 
the saine fo the right, Figures 3 and 9 to establish 
the synchronizer in ifs high range setting. The 
motor 26 may also be energized to more the pis- 
ton 94 and the sleeve 8 connected thereto to 
neutralize the transmission, however, this opera- 
tion is described hereinafter in conjunction with 
the description of the electrical means for con- 
trolling the operation of the solenoids .| 34 and 
136. : 
Referring now fo Figure 6 disclosing the Mck- 
down motor unit 24 said unit actuates the syn- 
chro-clutch sleeve 8 and in part controls the 
operation of the ignition æystem. This motor 
unit, whlch is double acting by virtue of being 
spring operated in one direction and pressure 
differential operated in the other direction, in- 
cludes a double ended casing 5| housing a pis- 
ton or equivalent power element. 82 which may 
be..connected with the synchro-clutch sleeve op- 
erating crank |9 by a rod |58. The solenoid op- 
erated valve unit 48 for controlling the opera- 
tion of the unit 24 is disclosed in detail in Figure 
14. This valve unit comprises casing parts |54 
and |85 housing a solenoid |58. To the lower 
endof the armature |6 of thissolenoid there is 
connected a valve member |68 adapted, when the 
solenoid is energized, to seat at |59 to close off an 
opening |80 in a plate |8| clamped between the 
aforementioned two casing parts. This opening 
80 serres fo interconnect chambers |82 and | 
of the: valve mechanism chamber |82, as dis- 
closed in Figure: 14»:being ented to the atmos- 

phere by means of a conduit|64 leading to 'an 
air cleaner. The chamber |63 is connected to 
the intake manifold by the conduit | and fo a 
compartment |86 of the motor 24 by means of 
5 the conduit |9. A chamber |66 of the motor 
is permanently vented to the atmosphere bY 
means of an opening |8 in the motor casing. 
As disclosed in Figure 6 the motor is provided 
with means for holding the piston |62 in its up- 
lO shift position that is the position taken by the 
piiton,whe n the motor is energized by operating 
the valve |58 fo connect the motor chamber |65 
with the4ntake manifold as a source of vacuum. 
When thii is done, that is when the valve operat- 
15 ing iolenoid |66 is energized to seat the valve 
member |58 af |69 and thereby place the motor 
compartment f65 in air transmitting communi- 
cation with the intake manifold, the piston |52 
is moved to the right, Figure 6 by the differentïal 
2O of pressure acting upon the same; and this.op- 
eration serres to rotate the synchro-clutoh .op- 
erating crank |8 fo connect the gear 2 with.the 
drive pinion 68 all as previously describel. This 
operation of the piston also serres to compress, 
25 that is, compress a kick-clown spring |69 housed 
within the motor compartment |65. Now when 
t,his upshift operation of the piston is completed 
.then said :piston is in contact with a grounded 
electromagne |89 Figure  @; and this ëlectro- 
30 magnet is at thë rime energized by virtue .of its 
being wired in series, Figure 3, with the then 
energized .valve operating solenoid |68. The pis- 
ton is therëf0re held by the electromagnet | 89 in 
its upshift :position until the valve operating 
$5 solenoid is deenergized to effect the downshift or 
Mckdown operation of the motor 24. 
: When the solënoid 188 is so operated a spring 
.| 70 serves to move the valve operating armature 
|87 to thereby move the valve. |88 into contact 
40 with a sea t |ï2 thereby cutting off the connec- 
tion between thë intake manifold and the con- 
trol chamber |83 and venting said chamber, to 
the amosplïëre via the opening |80, the control 
chamber |82 and the conduit |84. The piston 
45 |82 is then immediately moved to the left, Figure 
24, by the expansion of the cocked spring |88 this 
operation, as described above, being ruade possi- 
ble by the deenergization of the electromagnet 
189; and this power operation of the piston by 
50 the spring |89 serves to move the synchro-clutch 
sleeve 8 to the right, Figure 2, to disconnect the 
drive pinion 68 from the mainshaft third speed 
gear 2. This operation, that is the spring op- 
eration of the motor 24 to declutch the pinion 68 
55 and gear 2, is known in this art as a kickdown 
operation of the transmission. : .... 
The kickdown operation of the motor 24 
facilitated by a momentary disabling of the igni- 
tion system of the engine and to this end thee 
60 is secured to one end of the motor casing |6| an 
ignition interrupter switch |73 said switch being 
grounded. This switch comprises a flxed con- 
tact |74 secured to a switch housing member 
|78; and the movable contact member |8 of the 
65 switch comprises a plate biased to the left, Figure 
6, by a relatively weak spring |7. The switch 
78 is closed by means of a spring |8, stronger 
than the spring |, housed within a tube |79 
fitted within the electromagnet |89. A hex 
70 shaped thrust member |90 is housed within the 
tube |9 between a locking ring || and the 
spring 
Now when the motor 24 is vacuum energized, 
that is when the piston |82 
5 shift position in contact with the electromagnet 
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69, a pin 192 moune.i on the end of fhe con- 
necting ròd 3 serves 0 compre_ss the sprngs 
and t77 to close the ignition interrupter switch 
. e sprin 7, bein weaker than the 
sprin 78, is comprsed belote the latçer sprîn 
is compressed accordniy when the motor ïS 
spr enerized fo effect a kickdown operation 
of the transmission the piston  moves a short 
dtance as the sprin $ expands; and durin 
this0peration the spAn 7 remains compressed 
the swih   remaîninc]osed. When the sprin 
75 bas completed or substantîally compIeted its 
expansion then the spin 7 expands to .open 
the switch . 
ere is thus provied motor operated means 
for maintainin the inition intem'upter itch 
closed OEor a very brief period of rime and, as will 
be brouht out in eater detafl hereinafter, the 
ition system  durin this bAef period of rime 
disabled to theçeby reverse the enine torque to 
facilitate the kidown operation of the trac- 
mission. 
Describin now the complete operaon of the 
mechi constitu my invention and ci- 
dentally describin details of electricaI mecha- 
ni hot hetofore described, if wîll be assumed 
fhat the driver bas rotated the shEt le'ver 
clockwise fo set the selector switch mechanism 
$' in ifs automatic position indicated by the 
letter A in ure 3. It wfll aIso  assed that 
switches  $ ' d f $' of the shift lever operated 
swRch mechasm 2" a open and that the 
celerator  is released to close a stch $' and 
fo ie the enine  thereby maMn of the in- 
çake manifold  a source of acu to make 
possible a vacuum enerization of the motors , 
 and e. It is further assed that the car 
is ata standstfll thereby effectin an operation 
0f a vehicle speed reonsive ovemor  8, ure 
3, fo move a contact 8 into engagement with 
a contact 186, 
Now with the above descrîbed setting of the 
controts the parts of the mechanism take the 
posion disclosed in gure 3, that is, the piston 
152 of th motor 24 îs in its kickdown setting in- 
dicated by the letters KD in Figure 1, the piston 
94 of the motor 2 is in its low rane sett in- 
dicated by the letter L in ure 3 and the piston 
le0 of e motor 3 is in the position dclosed in 
e 8 to mesh the crank 19 with the yoke 
poion of the crank 9. Th transmission is 
aceording!y then estabIhed in its flrst gear 
settin. 
Describing th operatiOn of the mechanm to 
eect this settin of the transmission, when the 
selector lever is moved to estabIh the selector 
switch mechanism ' in its automatic that is 
A position, then the groundd solenoid 4 of the 
motor  is electAcally cocted to a batte 
f $ by wires $ and , the armate  9' of a re]ay 
 ', wires   and , a fixed contact S, Figure 16, 
of the selector switch $', a movable contact C 
of said switch, wes ' and , the then closed 
accelerator operated breaker switch ', wires 
 and 2', the ignition switch  of the car and 
a we '. The solnoid 4 is thus enerized 
thereby, as previoly described, eecting the low 
ran sett of the motor 2 to eect a low rane 
setting of the sleeve . Eefen to Figures 
and 8 when the selector lever  ' is in any one 
of its neutral, overr or automatic positions 
the switches ' and 8' of the switch mecha- 
ni ', Fie 3, are open and the operation 
of openin the switch  " resutts in a deeneriza- 
on of e solenoid  $ to sect, by the oned 
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valve 32, .a vacuum oper]tion of the motor 
As previously described the cranks 96 and 103 are 
by this operation interlocked making possible the 
above described pow.er operation of the crank 
5 by the motor 2. As to the control of the tor 
24 to effect its Mckdown setting the winoEng I0 
of a relay I is electrically cnected to the 
battery 8 by wires 25 and 2], the wire 2', the 
ignition stch 8 and the wire 13'; and Said 
10 winding  ec'ically connected to the grod 
by a we 29, a wire 3 , a movable contact F, 
ure 15, moted on a movable contact support 
4 , a fixed contact H, a wire 33, a we 35, a 
conct M of e itch 128', a movable contact 
15 E of the latter itch and a grounded We 
The stch mecham disclosed  detl  Fig- 
ure 15 may be defined as an terlock h 
and ïs cated as a who!e by the reference 
numeral 92 said stch being acated by an 
20 operaon of the cra 2. It  tobe noted at 
this juncte that th he car at a stdst 
the ansssion is probab in its neutral setGng 
according, to energize the nding I0 in the 
operation of effecting e first gear setGng oI 
25 the transmison it is necessary that the e]ectrical 
circuit romthe ground to said wdïng be c- 
pletd through the switch 192 when said tch 
is in i transmission neutral setting; and it is îs 
circt that has jt been descrid. Now when 
0 the winng 19 of the relay 191  energized, 
there results a movement of the armate 'of said 
relay te open a switch 19, re ; and th op- 
eration rests in a deenergation of e solenoid 
I to thereby eecç the above descAbed kick- 
5 down opation of the motor 24. 
The tranison is threfors estabHshed in 
its sf gear settfloEg when the engine is 
OEe accelerator is released a e seor th 
128' is establed  its autotie poon. In- 
40 cidentaIly, with the trausmission eablished in 
first gear the re!ay  remains nergiz to 
maintain the motor 24 in is Mckdown sttg; 
for when the synchrozer operting c 
is in its low range position e rrent from the 
 winng 19 to e seector .tch 128'  
fected by wires 29 and 31, movable c0ntact F 
of the switch $, Figure 15, a fixed contact I 
of said switch, a re  and wh'es  and . 
Briefly c0mpletin the descripGon 0f th 
50 lector switch ' diclosed in detl in 
16 this stch mechaniSm îs moted wïthin a 
casing 9 which houses a fixed support mem- 
ber   and a movable suppo member   
able within brins $ and 1$. The movable 
55 contnct support member is connected with the 
crank $ by means of a rod ; and the three 
posions of the selector switch, that is, the 
utomaGc, neutral and overrule positions, are 
indicated by the letters A,  and O in Fige 
60 16. It s to b particuilfly nord at this 
ture that the several contac of the selector 
switch ' are so constructed and aaned that 
when said switch is in its overrule poGon, 
is position O, the only contacts in engagement 
65 with each other are the contacts C d O. hen 
ts switch is  in its automatio position A the 
only contacts  engagent wi each oer 
are contacts C with S, D with T and E with U; 
when the switch is in its transmission neual 
7 position N the only contaoes in engagement wi 
each other are B with N and  with M. 
Briefiy completin the description of the trans- 
mission operated terlock switch , ure 
15, the same comprises a ed support member 
5 0 upon wch are mod the fixed conta 
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H, I and J and the aforementioned movable sup- 
Port member ! upon whieh are flxedly-mounted 
the movable contacts F and G. The support 
member 4! is connected fo the transmission oP- 
erating crani 20 by a rod, 20 and the three 0per.- 5 
atiye positions of said cranks areindicated by the 
- words High, Low and Neutral in.Figures 3 and 15. 
Referring to Figure 3, the interlock switch is 
closed that is ruade in the, positions.indicated/in 
said figure. "  .....  -  10 
Continuing now with the description of the op- 
eration of-the mechanism constituting nïy in- 
.ventiin itis tobe emembeied that the trans- 
mission is established in ifs first gear setting 
when the 'car is at-a standstill, the accelerator is 
released to, among other things,  idle the  engine 
and the shift lever is in its automatic position. 
There is no need to disengage the friction clutch 
ai this rime inasmuch as the presence of the fiuid 
coupling in the power plant makes this opera- 20 
tion unnecessary. The driver then depressesthe 
accelerator to open the:trottle thereby speed- 
ing up the engineto get the car under way. Now 
as the car is moved forwardly the transmission 
|0 remains in ifs first gear setting until the speed 
of the car exceeds the governor -speed of say 
14 M. P. H. and this governor speed :depends 
ofcourse upon the setting o the governor 
At governor speed the movabe contact | of. the 
governor moves into contact wth a fixed con- 
tact 202 of said governor; and whenthis occurs 
and the. accelerator is released to,reverse the 
engine torque, the transmission is automatical- 
ly established u its third gear setting it being 
noted that the motor 2 by vrtue of. the Opera- 
tion ,of the switch |2 remains spring eneigized 
to maintain the sleeve 6 in ifs kickdown setting. 
Explaining this operation of the mechanism 
the relay I |" is energized; and when the armature 
0' of said reiay moves downwardly an electrica] 
circuit is completed fo energize the solenoid 8 4o 
of the motor 28.. This operation, as previously 
described, results in a high rangeoperation of 
said motor. Tracing the electricai circuit, fo 
effect an energization of the rely |' When 
contacts |8 and 202 of the governor are brought  
into engagement with each other the grounded 
battery 8 is connected o the grounded mov- 
able contact |8 via wire. S', ignition switch 
wires |' and 2, acce]erator switch 0', wires 
0 
2 and 2, contacts C and S of the selector switch 
|28', wires  and 2|, the winding 4. of relay 
', wires 4, 4 and 9, contacts T and D of 
said switch and wire S. As fo the electrical 
circuit interconnectingthe grounded solenoid 
S with the battery |8 this circuit includes  
wires 9 and , the armature 10' of the relay 
 |, a wire 5, a wire 59, the wires 2 and 12', the 
ignition switch |88 and the wire '. 
Now very shortly after the ransmission has 60 
been. established in ifs third gear setting it is 
operated fo be established in ifs fourth gear 
setting; for if is fo be noted that by virtue of the 
construction of the hterlock switch 92 and the 
synchro-clutch mechanism  of Figure 3, the 6 
UPShift operation of the motor 4 is hot effected 
untfl, after he m0tor 2has completed ifs op- 
eration of establishing the transmission in 
third gear .setting. In explanation and referring 
to Figure 15 if will be noted that by virtue of a 70 
relatively long conductor plate 24 electrically 
interconnecting the contacts H and I that the 
circuit maintaining the kickdown relay |9 
energized is kept closed untfl the establishment 
O f the transmission in its third gear setting is 7 
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just about completed. When-the atter setting 
is completed the contacts F .and Hare separated 
and contacts. G and J are in engagement with 
each other; however, it is to be noted that the 
eIectricai connection from contact J fo ground is 
at this'time broken. Now when the relay.| 9 |:: is 
deenergized then the motor 24 is immediately 
vacuum energized:to eirect the upshift operation 
of the transmission , to establish the same:in 
f0urth gear setting As noted above the oPera- 
tion 'of the synchro-clutch mechanism  also 
Plays a ' part in delaying the operation: of 
establishing the transmission in its fourth gear 
s'etting until after the third gear setting has been 
completed or substantially-completed; for in the 
operation of the mechanism  a certain rituels 
required te .effect the synchronization of the 
gears to be meshed. . '  
As referred to above this successive establish- 
ment Of the transmission in its' third and fourth 
gër:gëttings is also facflitated by the rime re 
quired  for the SYnchro'-clutch 1 to oPërate to 
effect the fourth speed setting of the transmis- 
sion; and if is to be particularly noted that both 
f these operations are fa'cilitated by the opera- 
tion of the free wheeling mechanism 4 consti- 
tuting a part of the transmission. For when 
the:: transmission is established in either its first 
or-thïrd gear setting this free Wheeling mecha- 
nism, upon release of the accelerator;:effects a 
reversal of the torque, that is, a so-called 
loading of torque upon the gears. It follows 
therefore that when the accelerator is released to 
render the freë :wheCing mechanism 4 opera- 
rive then: the gear demeshing and remeshing 
operations of the motors 24 and 26, particularly 
the demeshing operation, are easfly effected. 
The transmission having been established in 
ifs fourth gear or so-called direct drive setting, 
the driver wfll then again depress the accelerator 
to increase or at least maintain, the existing ve- 
hicle speed.. 
Should the driver then wish to quickly pass 
a' car on the road he may do so by merely fully 
depressing t_he accelerator to close switches $ 
and 6 of a switch mechanism 1, Figure 3. 
This automatic operation automatically effects 
the aforementioned.kickdown operation of the 
motor 24 to establish the transmission in its 
third gear setting, the ignition system being m0- 
mentarfly disabled to facflitate this oPeration. 
Describing this operation of the transmission 
mechanism when the accelerator .is .fully de- 
pressed the throttle valve is flrst fully opened 
and then by virtue of the compression of.a 
spring ', Figure 1, the continued movement of 
the acce!erator operated.rod 9 serres to close 
tt]e switches | and  of the swith mechanism 
61.- The spring 3|', which is stronger than a 
throttie return spring ', is sleeved over the end 
portion of the rod 9 and is positioned between 
a stop ' pinned to said rod nd 5ne end of a 
ho]low pin 1' whic h slidably receives the end of 
said rod. The throttle operating crank 6 is 
pivotally secured to one end of the pin 'I'. If 
follbws therefore that when the accelerCor, is 
fully depressed the throttle valve 4 will be fully 
opened its movement, stopping when if contacts 
a stop 4f; and continued depression of the ac- 
celerator.wfll serve fo compress the spring |' 
to make possible suflïcient movement'of the rod 
9 to close the switches of the switch mechanism 
1i Upon release of the accelerator the spring 
' wilI expand'::until the stop ' contacts one 



end of a plute 5' hooked over the end of the 
loin 31' s,; its.other end. 
Now the closing of the two sdtches  and 65 
resutf.s.in a kickdown operation of the motor 24; 
for the closing of the switch 65 complotes un 
electrical .circuit fo ground the pr2mary winding 
of the coil 69 of the ignition system and the 
closing of the switch 6| serves to complote an 
electrical circuit to effect an energization of the 
ldckdown relay I. Describing the first of these 
two circuits the aforementioned ignition inter- 
rupter switch I$, disclosed in detail in Figure 6 
and dïagrammatica]ly in Figure 3, is connected to 
the !orimary winding of the coil 6 by means of 
a wire 2', the switch 6, and wires  and . 
As to the second of these two circuits the wind- 
ing 156 of the relay I$ is connected to ground 
by means of the wire -$, a wire 81 mad the 
grounded switch 6f. 
The energization of the relay I serves of 
course to open the switch 19 thereby effecting 
a spring energization of kickdown operation oï the 
motor -; and as previously described during this 
operation of the motor the ignition interrupter 
switch I] is momentarily closed. It fol!ows 
therefore that since the above described ignition 
Coil grounding circuit is at the rime momentarily 
closed that the ignition system will be momen- 
tarily disabled fo facilitate the operation of the 
transmission in changing its setting from fourth 
to third gent. 
The driver will thon, after passing the other 
car on the rond, re!ease the accelerator toa 
normal-setting to thereby maintain the desired 
car speed. Now in effecting this release of the 
accelerator if ho closes the throttle suflïciently to 
develop an appreciable vacuum in the intake 
maniïold and opens the switches 61 and }, thon 
the motor 24 is again vacuum energized to return 
the transmission toits fourth gear setting. This 
operation, as exp!ained above, is facilitated by the 
torque reversal operation of the free wheeling 
means of the transmission. 
Describing new the other downshift operation 
of the transmission, when the selector switch 128' 
is established in its automatic setting should the 
speed of the vehicle be reduced below governor 
speed, that is, su_ciently fo effect a movement 
of the grounded movable contact 16 into en- 
gagement with the fixed contact 86, Figure 3, 
thon the kickdown motor 24 will be automatically 
spring operated fo effect the change of setting 
of the transmission from fourth to th_rd gent; _for 
when the contacts 8 and 18 are in engage- 
ment an electrical circuit, via a wire , con- 
tacts J and C of the interlock switch 92, a 
wire 8 and the wire 29, is completed between the 
relay winding I and the ground. The ener- 
gization of the relay 19 therefore ensues and 
this operation, as previously described, effects a 
downshift operation of the motor 28 to effect the 
third gear setting of the transmission. Itis to 
be noted that with this operation of the motor 
24 there is no interruption of the iguition system 
said operation being unnecessary in view of the 
relatively low vehic!e speed at the rime; further- 
more, the driver in all probability has aL this 
rime substantially reduced the engine torque by 
releasing the accelerator thereby facilitating this 
governor operated downshift operation. 
At this juncture itis fo be part.icularly noted 
that with the mechanism of my invention once 
the transmission is established in its high range 
setting it remains in this setting until either the 
hereinafter described overrule operation is of- 
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fected or until the clutch pedal 2 of the car 
is depressed sufficiently to open a breaker .switch 
2, Figures 1 and 3. This high range setting 
of the transmission is maints2ned, so long as 
5 this clutch p.edal operated switch remains closed 
and despite the operation of the governor 14 
below governor speed, by virtue of the so-called 
hold down operation of the relay I1', Figure 3.; 
for once this relay is energized to move the urina- 
l0 ture 10' downwardly, Figure 3, then said relay 
remains energized by virtue of the grounding of 
the relay winding ,3 via the grounded clutch op- 
erated switch 9. Tracing this circuit the 
grounded switch 2, which is thon closed, is 
15 electrically connectedtothe groundedbattery 18] 
via a wire Gg, a contact 9  of the relay mechanism, 
one end of the armature 9', fixe wire 4, the relay 
winding 3, a wire , the other end of the arma- 
ture, wires 7, , 27 and 12', the ignition switch 
20 I and the wire I'. With the relay I1' ener- 
gized it follows that the solenoid 15 of the 
motor 2 $is energized to establish the transmission 
in its high range setting. The electrical circuit 
between the latter solenoid and the grounded 
5 battery was described above, accordingly, .the 
tracing of this circuit will not be repeated here. 
It is apparent therefore that once the high 
range setting of the transmission bas been 
established said transmission will shuttle back 
O0 and forth between its fourth and third gear set- 
tings under the control of the governor operated 
switch mechanism and the accelerator the latter 
controlling the engine torque and the operation 
of the free wheeling unit 64. 
35 Should Zhe driver wish to shift the transmis- 
sion down from its fourth toits second gear set- 
ring or from its third toits first gear setting he 
may effect either operation by re!easing'the ac- 
celerator fo close the switch 18' and depressing 
40 the clutch pedal 2} sufficiently fo open the switch 
.7. This operation of course effects a deenergi- 
zation of the relay ' the armature ' being 
moved by a spring 2}8, to complote an electrical 
circuit fo effect an energization of the low range 
45 solenoid 34 of the motor 2. The latter motor 
is then energized to effect the low range setting 
of the transmission. 
The driver ma, when the transmission is in 
either fourth or third gear depending of cozirse 
50 upon the vehicle speed, effect what is deflned 
as an ovemule operation of the transmission op- 
erating mechanism. The selector lever ]17' iS 
moved to ifs overru!e position, that is, the posi- 
tion O in Figures 3 and 16 and the accelerator is 
55 released fo effect the necessary torque reversal 
and closure of the switch 8'. The transmis- 
sion is thon established in its low range setting 
,by an operation of the motor 26. If this over- 
rule operation is iitiated when the transmis- 
60 sion is established in its fourth gear setting thon 
the shift is ïrom fourth gear to second gent; and 
if the overrule operation is initiated when the 
transmission is established in its third gear set- 
ring thon the shift is from third gear to first 
65 gear. As to the operation of the electrical cola- 
tro! to effect this overrule operation it is to be 
remembered, as described above, ,hat when the 
selecter switch 28' is in its overrule position O 
all three of the automatic, that is A, Figure 3, 
70 selecti0ns of the contacts of said switch are dis- 
ubled. !t follows theref0re that when the over- 
rule seiection of said switch is ruade that the 
relay ] ' is deenergized thus completing the cir- 
cuit, through the relay and selector switch, t0 
75 effect an energization of the low rangeolenoid 
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J34; and this opertlon, as described above, re- 
sults in an operation of the motor 20 to establish 
the transmission in its low range setting. 
The transmission 0 may be neutralized ,by the 
powe r means by merely releasing the accelerator 
to close the switch 03' and then placing the 
selector switch, in ifs neutral, that is, lV setting, 
Figure 3. The motor 20 is then energized to 
bring the piston 94 to ifs central position, Fig- 
ure 9, thereby effecting a neutralization of the 
transmission. Peïerring to Figures 3 and 9 if 
will be noted that there is provided what is 
defined as a heurta1 switch mechanism 20 com- 
prising a fixed contact 7' and two movable 
spring coioEtacts 73' and 75'. The latter contacts 
are biased, preferably by their own preformed 
shape, into engagement with the fixed contact 
and forced away from the latter contact by 
lever 22 an end portion 79' of said lever being 
positioned .between ends of the contacts 73' and 
75' and an end portion 8' of said lever being 
in contact with the piston 94. The contact 
is connected fo the wh'es 39 and  by a wire 
ad the contact 7' is connected to the wires 8 
and 9 by a wire 8'. As disclosed in Figure S, the 
wire  is connected to the fixed contact 
Describing the transmission neutral oPeratïon 
of the motor 2 iî the transmission is established 
in ifs high range setting then the lever 2 2 ful- 
crums ai 2 to effect a separation of the con- 
tacts ï ' and 3' and to permit the engagement of 
the contacts  ' and 75'; and if the transmission 
is established in its low range settïng then saïd 
lever is biased, by a spring 24, fo a Position to 
permi the engagement of the contacts 7' and 
ï' and fo effect a separation of the contacts 
and 5'. !tis apparent therefore that when the 
transmission is estabtished in either one of the 
range settings the neutral switch mechanism is 
presetected fo effect an operation of the motor 2 
to estab]ish the other range setting of said trans- 
mission. To neutralize the transmission then 
the driver needs but to release the accelerator to 
close the switch ]03' and place the selector lever 
 ]' in its transmission neutral position where- 
upon the switch |8' is estblished in ifs ll posi- 
tion, Figures 3 and 16. The motor 20 is then 
energized to neutralize the transmission, that 
is, move the sleeve 78, Figure 2, toïts neutral po- 
sitïon; and in this operation the movement of the 
piston 9'4 is arrested when it reaches said posi- 
t¤on, al]_ as is disclosed in Figure 9. This ar- 
resting operation is effected by virtue of the fact 
that both contacts 73' and 5' are spaced from 
the fixed contact 7' when the piston 94 fs in its 
transmissio neutral position. 
If is to be noted, from an inspection of the 
swiches 28' and ]92 in Figures 3, 15 and 16, 
that the kickdown motor 24 is operative fo ef- 
fect the kickdown operation of the transmission 
and maintain this setting whenever the trans- 
mission is neutralized as described above; and if 
is aiso to be oted that in the operation of 
establishing the transmission in its reverse gear 
setting from one of the two range settings that 
the transmission is neutralized by the power 
means prior to the manual operation of establish- 
ing the transmission in reverse. 
There is thus provided a relatively simple 
manually and power operated transmission op- 
erating mechanism, controlled by the operation 
of three manually operated controls in their 
actuation of the switches 07, ]85; 28, and 297; 
the operation of the motor 0 in its actuation of 
the switch ]92; and the operation of the gov- 

ernor 184 in its actuation of the switch mecha- 
nism f85, 186, 202. Three separate power 
means are included in this four-speeds forward 
and reverse transmission operating mechanism. 
5 One of said power means comprises the motor 30 
and is defined in the attached claire as a selector 
power means; another of said power means com- 
prises the motor 26 and is defined in the claire 
as a first transmission operating power means; 
10 and. the third of said power means comprises the 
motor 24 and is defined in the claim as a second 
transmission operating power means. With the 
shift lever positioned in its so-called automatïc 
setting A, which is one of the four settïngs of 
15 said lever, the transmission is automatically 
shifted from irst gear to third gear and then 
fo fourth gear in getting the car under way; 
and so far as the aforementioned controls are 
concerned this operation is effected mereIy by a 
0 release of the accelerator after the car bas 
reached a certain speed. The transmission then 
remains esta,blished in ifs fourth gear setting 
untïl the driver desires to shift to third gear, this 
operation being effected by either fully depressing 
25 the accelerator or by slowing the car clown below 
a certain speed; or the driver may ai any rime, 
by merely releasing the accelerator and placing 
the shift lever in ifs overrule that is O setting, 
shift the transmission either from fourth gear 
30 to second gear or from third gear to first gear. 
Then too, the driver may, with the shifter mech- 
anism of my invention, neutralize the transmis- 
sion from any setting by releasing the 
celerator and then placing the shift lever ïn iïs 
35 neutral setting; and the driver may, by a com- 
bined manual and power operation of the trans- 
miss¤on, place the transmission in its reverse 
gear setting by moving the shift lever fo ïts re- 
verse gear setting; and the driver may shift the 
40 transmission from thïrd to rs gear or from 
fourth to second gear by merely releasing the 
accelerator to close the switch 93' and de- 
pressing the clutch pedal sufficiently to open a 
switch 297. It fs to be remembered that the 
45 unidirectional drive through the transmission, by 
virtue oî the overrunning clutch 04, facilitates 
the shift of the transmission from ifs first gear 
setting and from its third gear setting. 
Most operations of the shifter mechanism of 
5O my invention are, however, substantially auto- 
matic in action, that is the shiïting of the trans- 
m¤ssion from fourth to third gear or from third 
gear to fourth gear. In this automatic opera- 
tion the acceleraor is the only control actuated 
55 by the driver. 
-t fs thought that the invention and many of 
its attendant advantages will be understood from 
the foregoing description and if will be apparent 
that various changes may be ruade in the form, 
60 construction and arrangement of the parts with- 
out departing from the spirit and scope of the 
invention or sacrificing ail of ïts material ad- 
vantages, the forms hereinbefore descrïbed being 
merely preferred embodiment or alternative 
65 thereof. 
I claire: 
In a drive for an automotive vehïcle provided 
with a steering wheel and a four-speeds forward 
and reverse transmission Which includes a se- 
70 lector member and a transmission operating 
member, means for operating said transmission 
comprising a bodily movable member, force 
transmitting Teans interconnecting said boàïly 
movable member wïth the transmission operating 
7 member, a manually operable selector lever 
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mounted adjacent the steering wheel, a crank 
adhpted tobe interlocked with the bodfly mov- 
able member, ïorce transmitting means inter- 
connecting the selector, lever with said crak, 
power means ïor operating said body movable  
member, and other power mea, controlled  
part by an oDeration o the selector lever, or 
moving the bodfly movable member into or out 
o eageent with the aorementioned cra. 
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